In vitro affinity maturation and characterization of anti-P24 antibody for HIV diagnostic assay.
P24 antigen is the main structural protein of HIV-1, its detection provide a means to aid the early diagnosis of HIV-1 infection. The aim of this study was to improve the selectivity and sensitivity of the HIV P24 diagnostic assay by developing a cohort of 9E8 affinity-matured antibodies through in vitro phage affinity maturation which was performed by complementarity determining region (CDR)-hot spot mutagenesis strategy. Antibody 9E8-491 had an affinity constant of 5.64 × 10(-11) M, which was 5.7-fold higher than that of the parent antibody (9E8). Furthermore, the affinity, sensitivity and specificity of 9E8-491 were higher than those of 9E8, which indicate that 9E8-491 is a good candidate detection antibody for HIV P24 assay. Structure analysis of matured variants revealed that most hydrogen bonds resided in HCDR3. Among the antibody-antigen predicted binding residues, Tyr(100A/100B) was the original conserved residue that was commonly present in HCDR3 of 9E8 and variants. Arg(100)/Asp(100C) was the major variant substitution that most likely influenced the binding differences among variants and 9E8 monoclonal antibody. Both efficient library panning and predicted structural data were in agreement that the binding residues were mostly located in HCDR3 and enabled identification of key residues that influence antibody affinity.